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Trial restoration of the migration route of Lefua echigonia㸦Cypriniformes, Cobitidae㸧
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㻭㼎㼟㼠㼞㼍㼏㼠 From 2007 to 2009, an endangered species of loach, Lefua echigonia, was collected at 68 out of 192 
investigation sites in the streams in and around the EXPO 2005 Aichi Commemorative Park, central Honshu, 
Japan. Distribution pattern of the loach suggests that the migration of the loaches in this region must be 
prevented by 3 weirs of which the one was built across a stream in the EXPO Park. To mitigate this impact, 
portable fishways were tested in laboratory experiments and in situ experiments on the weir in the EXPO Park. 
In the laboratory experiment, the loaches ascended the fishways in many cases with the water flow of 50-550 
mL/s, at the slope of 0.6-20°, and at the water temperature of 10-26Υ. The loaches tend to hesitate ascending 
the fishways in the low temperature of water. In situ experiment in the EXPO Park, the loach seldom ascended 
the portable fishway, only at the slope of 4.4°. 
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㨶㐨࡜ࡣἙᕝࢆᶓ᩿ࡋ࡚タࡅࡽࢀࠊ㨶㢮ࡢ⛣ືࢆ㜼ᐖ
ࡍࡿࠊ࠶ࡿ࠸ࡣ㜼ᐖࡍࡿྍ⬟ᛶࡢ࠶ࡿࠊሖࠊ㢌㤳ᕤࠊࢲ
࣒➼ࡢᵓ㐀≀࡟ࠊࡑࡢ㞀ᐖࢆ㍍ῶࠊ㝖ཤࡍࡿࡓࡵ࡟タ⨨
ࡉࢀࡓỈ㊰ࡲࡓࡣ⿦⨨ࢆゝ࠺ࠋ
㨶㐨ࡢ኱ࡁ࡞┠ⓗࡣ஧ࡘ࠶ࡾࠊ1 ࡘࡣỈ⏘ᴗࡢࡓࡵ࡛
௚ࡢ 1 ࡘࡣἙᕝ⏕ែ⣔ಖ඲ࡢࡓࡵ࡛࠶ࡿࠋᚑ᮶ࡢ㨶㐨ࡢ
┠ⓗࡣỈ⏘ᴗࡢࡓࡵ࡜࠸࠺どⅬࡀᙉࡃࠊ㔜せỈ⏘⏕≀࡟
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͊ ឡ▱ᕤᴗ኱Ꮫ኱Ꮫ㝔 ᘓタࢩࢫࢸ࣒ᕤᏛᑓᨷ
͊͊ ឡ▱ᕤᴗ኱Ꮫ ᕤᏛ㒊 㒔ᕷ⎔ቃᏛ⛉㸦㇏⏣ᕷ㸧
㐨ࡀタ⨨ࡉࢀࡿࡼ࠺࡟࡞ࡗࡓ 1-12㸧ࠋࡋ࠿ࡋࠊୣ㝠ᆅᑠἙ
ᕝ࡛ࡣከᩘࡢ◁㜵ሖሐࠊ἞ᒣሖሐࡀ࠶ࡿ࡟ࡶ࠿࠿ࢃࡽࡎ
ࠕ㞧㨶 ࢆࠖᑐ㇟࡜ࡋࡓ㨶㐨ࡣ࡯࡜ࢇ࡝タ⨨ࡉࢀ࡚࠸࡞࠸ࠋ
2005ᖺ᪥ᮏᅜ㝿༤ぴ఍㸦㏻⛠ ឡ▱୓༤ࠊឡ⛠ ឡ࣭ᆅ
⌫༤㸧ࡢ఍ሙࡢ୍㒊࡜࡞ࡗࡓឡ▱┴℩ᡞᕷࡢᾏୖࡢ᳃࡜
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ὶࢀࡿୣ㝠ᆅᑠἙᕝ࡟ࡣࠊࠕ㞧㨶 ࡢࠖࡦ࡜ࡘ࡛࠶ࡿ࣍ࢺࢣ
ࢻࢪࣙ࢘ Lefua echigonia Jordan & Richardson , 1907ࡀ⏕
ᜥࡋ࡚࠸ࡿࠋ࣍ࢺࢣࢻࢪࣙ࢘ࡣࢥ࢖┠ࢻࢪࣙ࢘⛉࡟ᒓࡋࠊ
ᮏᕞ࠾ࡼࡧᅄᅜ࡟⏕ᜥࡍࡿ᪥ᮏ≉⏘✀࡛࠶ࡾࠊ⎔ቃ┬࡟
ࡼࡾ⤯⁛༴᝹ IB㢮࡟ᣦᐃࡉࢀ࡚࠸ࡿ 13㸧ࠋࡇࡢ◊✲࡛ࡣࠊ
ࡲࡎࡇࡢᆅᇦ࡛ࡢ࣍ࢺࢣࢻࢪࣙ࢘ࡢศᕸࢆヲࡋࡃㄪ࡭ࠊ
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ᅗ ࣍ࢺࢣࢻࢪࣙ࢘࡜࢝࣡ࢤࣛ㢮ࡢศᕸ
ᅗ  ឡ࣭ᆅ⌫༤グᛕබᅬෆࡢ࣍ࢺࢣࢻࢪࣙ࢘࡜
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ࢀࡿୣ㝠ᆅᑠἙᕝࢆୣ㝠ᆅᑐ㇟࡜ࡋ࡚࣍ࢺࢣࢻࢪࣙ࢘ࡢ
ศᕸࢆㄪᰝࡋࡓ㸦ᅗ 1㸧ࠋ2006㹼2009ᖺ࡟⥙┠ෆᚄ⣙ 3 mm
ࡢࢱࣔ⥙ࢆ⏝࠸࡚ࠊྛᆅⅬ࡛ 1㹼14ேࠊࡢ࡭ 30ศ㛫᥇㞟
ࡋࠊィ 192ᆅⅬ࡛ㄪᰝࡋࡓࠋ
䠎䞉䠎 䜹䝽䝀䝷㢮䛾ศᕸㄪᰝ
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ࡇ࡜ࡀᣦ᦬ࡉࢀ࡚࠸ࡿࠋ
a. ※ὶ࡟㏆ࡃࠊἙᗋ໙㓄ࡀ⦆ࡃὶࢀࡀẚ㍑ⓗ✜ࡸ࠿ 14-16㸧ࠋ
b. Ỉ୰࡟㌟ࢆ㞃ࡍࡓࡵࡢἾࠊⴠⴥࠊ♟ࡢࡍࡁ㛫ࠊ࠶ࡿ࠸
ࡣỈⲡࡀ࠶ࡿ 15, 17, 18㸧ࠋ
c. 㣵࡜࡞ࡿỈ⏕᪻⹸࡞࡝ࡀ⏕ᜥࡍࡿ 14, 15, 17, 18㸧ࠋ
d. ᖹỈ᫬࡟ࡣỈࡀᖖ࡟⃈ࢇ࡛࠾ࡾࠊỈ㉁ࡀⰋዲ 15, 18㸧ࠋ
e. ᕝࡢ୧ᓊ࡟ᶞᮌ࠿ࠊⲡࡀⱱࡾ᪥㝜ࡀከ࠸ 15, 18㸧ࠋ
f. ‪Ỉ࡞࡝ࡢࡓࡵࠊኟ࡛ࡶỈ ࡀప࠸ 17, 18㸧ࠋ࠶ࡿ࠸ࡣࠊ
ኟ࡟ࡣపࡵࠊ෤࡟ࡣ㧗ࡵࡢỈ  16)ࠋࡋ࠿ࡋࠊࡇࢀࡽ࡟
཯ࡋ࡚Ỉ ࡀ 30 Υࢆ㉸࠼ࡿ㧗Ỉ ࡟࡞ࡿ࡜ࡇࢁ࡛ࡶ
⏕ᜥࡀ☜ㄆࡉࢀࡓࡇ࡜ࡀ࠶ࡿ 19㸧ࠋ
ࡇࢀࡽ࡜ྠᵝࡢ⎔ቃࢆዲࡴỈ⏕⏕≀ࡢࡦ࡜ࡘ࡜ࡋ࡚Ỉ
⏕᪻⹸ࡢ࢝࣡ࢤࣛ㢮ࡀᣲࡆࡽࢀࡿࠋ࢝࣡ࢤࣛ㢮ࡣ᭷ᶵở
⃮࡟ࡘ࠸࡚ࡁࢀ࠸࡞Ỉ㉁㸦㈋⭉Ỉᛶ㸧ࡢᣦᶆ⏕≀࡜ࡉࢀ
⊷ᢞ
䜾䝸䞊 䞁
䝻䞊䝗
㻡㻜㻜㼙
䛥䛥ụ
ⶈụ
䛴䛴䛨ụ
䛣䛔䛾ụ
䜂䜗䛖䛯䜣ụ
䛛䜑䛾ụ
䛛䛝䛴䜀䛯ụ
䛛䛘䛷ụ
䜑䛰䛛ụ
ὶ
㤶
ᕝ
ឡ䞉ᆅ⌫༤
グᛕබᅬ
㻢
㻞
㻞
ᅗ 㻡 ཧ↷
䝩䝖䜿䝗䝆䝵䜴䚸䜹䝽䝀䝷㢮᥇㞟䛷䛝䛪
䝩䝖䜿䝗䝆䝵䜴䛾䜏᥇㞟
෇䜾䝷䝣୰䛾ᩘᏐ䛿
䛾䜉 㻟㻜 ศ㛫䝩䝖䜿䝗䝆䝵䜴䛾᥇㞟ᩘ
䠎䠎 䝩䝖䜿䝗䝆䝵䜴䚸䜹䝽䝀䝷㢮᥇㞟
㻝㻞
㻟
㻟
㻡
ᅗ 㻠 ཧ↷
䝩䝖䜿䝗䝆䝵䜴᥇㞟䛷䛝䛪䚸䜹䝽䝀䝷㢮᥇㞟䛷䛝䛪
ᇼ
㉺
ᕝ
ᕝ
ᗈ
ぢ
ᕝ
ᕝ
ཧ↷
▮
ឡᕤ኱
ឡ䞉ᆅ⌫༤
℩ᡞ఍ሙ
㊧ᆅ
◁
ᕝ
⏣ ᕝ
⠛
⏣
ᕝ
໭ ᾏ ୖ
ᾏ
ୖ ᕝ
ྜྷ ⏣
ᕝ
ᕝᡞỤᑠ
ὶ㤶
ᕝ᫂
⚄
ᕝ
⸆
ᖌ
ᕝ
ᅗ 㻢ᒇ
ᡞ
ᕝ
ᕝ
ಖ
ఀ 㻝㼗㼙
グᛕබᅬ
ྡ⮳ ྂᒇ
⮳㇏⏣
⮳℩ᡞ
ᅜ
㐨
㻝㻡㻡
ྕ
ᢞ
䜾 䝻䞊䝗
⊷
䝸䞊䞁 ⮳
㊊
ຓ
ᕝ
ᅄ
䝒
ᒇ
⛅
ྜ
ᕝ
䛛 䛾䜑 ụ
ᅄ䝑ἑ
❧ ⏣ ᕝ
㻠
㻥
㻝㻡
㻝㻜
ᮾᒣ
㻠
㻞
㻠
㻟 㻞
㻤
ᅗ㻞ཧ↷
㻡
㻡㻤
㻞㻤
㻟㻠
㻞
ᅗ 㻟 ཧ↷
㻟
㻠
㻥
㻝㻜
㻞㻜
㻝㻟㻝
㻣 㻟
䝩䝖䜿䝗䝆䝵䜴᥇㞟䚸䜹䝽䝀䝷㢮᥇㞟
䝩䝖䜿䝗䝆䝵䜴ಶయᩘ㻛䛾䜉㻟㻜ศ᥇㞟
㻝㻣
䝩䝖䜿䝗䝆䝵䜴᥇㞟䚸䜹䝽䝀䝷㢮᥇㞟䛷䛝䛪
䝩䝖䜿䝗䝆䝵䜴ಶయᩘ㻛䛾䜉㻟㻜ศ᥇㞟
㻝㻣
䝩䝖䜿䝗䝆䝵䜴᥇㞟䛷䛝䛪䚸䜹䝽䝀䝷㢮᥇㞟
㻝㻠
㻢
㻝㻞
㻟
䝩䝖䜿䝗䝆䝵䜴䛾㐳ୖ䜢㜼ᐖ䛧䛶䛔䜛ሖሐ
㻝
㻢 㻝
㻞
㻝
㻝 㻝
㻠
㻝
㻢
㻝
?????
⥺
ᗈ
ஂ
ᡭ
ᕝ
148
ୣ㝠ᆅᑠἙᕝ࡟࠾ࡅࡿ⡆᫆㨶㐨ࢆ⏝࠸ࡓ࣍ࢺࢣࢻࢪࣙ࢘ࡢ㐳ୖ⤒㊰ࡢ෌⏕࡬ࡢヨࡳ
ᅗ ᮾᒣᕝࡢ࣍ࢺࢣࢻࢪࣙ࢘࡜࢝࣡ࢤࣛ㢮ࡢศᕸ
ㄪᰝ⤖ᯝ
࡚࠸ࡿ 20㸧ࠋࡲࡓࠊ࢝࣡ࢤࣛ㢮ࡀ⏕ᜥࡍࡿ࡜࠸࠺ࡇ࡜ࡣࠊ
㏻ᖺὶỈࡀ࠶ࡾࠊୖグ a.㹼f.ࡢ᮲௳ࡢ࠺ࡕᑡ࡞ࡃ࡜ࡶ b.
࡜ d.ࡢ⎔ቃࡀ࠶ࡿࡇ࡜ࢆ♧ࡋ࡚࠾ࡾࠊࡇࢀࡣ࣍ࢺࢣࢻࢪ
ࣙ࢘࡟࡜ࡗ࡚ࡶ⏕ᜥ࡟㐺ࡋࡓ⎔ቃ࡛࠶ࡿࡇ࡜ࡀ⪃࠼ࡽࢀ
ࡿࠋࡑࡇ࡛ࠊ࣍ࢺࢣࢻࢪࣙ࢘ࡢ⏕ᜥ࡟㐺ࡋࡓ⎔ቃࡢᣦᶆ
࡜ࡋ࡚࢝࣡ࢤࣛ㢮ࢆ㑅ࡧࠊ࣍ࢺࢣࢻࢪࣙ࢘ࡢㄪᰝᆅⅬ࡟
࠾࠸࡚࢝࣡ࢤࣛ㢮ࢆ᥇㞟ࡋࡓࠋ࣍ࢺࢣࢻࢪࣙ࢘ࡢ᥇㞟࡜
ࡣู࡟ 2006㹼2009ᖺ࡟⥙┠ෆᚄ⣙ 3 mmࡢࢱࣔ⥙ࢆ⏝࠸
࡚ࠊྛᆅⅬ࡛ 1㹼14ேࠊࡢ࡭ 30ศ㛫᥇㞟ࡋࠊ192ᆅⅬ࡛
ㄪᰝࡋࡓ㸦ᅗ 1㸧ࠋ
䠎䞉䠏 䝩䝖䜿䝗䝆䝵䜴䞉䜹䝽䝀䝷㢮䛾ศᕸㄪᰝ⤖ᯝ䛸⪃ᐹ
࣍ࢺࢣࢻࢪࣙ࢘ࡣ 68ᆅⅬ࡛ࠊ࢝࣡ࢤࣛ㢮ࡣ 127ᆅⅬ࡛
᥇㞟ࡉࢀࡓ㸦ᅗ 1㹼6㸧ࠋ 
ࡇࡢᆅᇦ࡛ࡢ࣍ࢺࢣࢻࢪࣙ࢘ࡢศᕸࢆᴫほࡍࡿ࡜ࠊ࣍
ᅗ  ࡵࡔ࠿ụࡢᮾ࡟࠶ࡿụ࡟ὶࢀ㎸ࡴἙᕝࡢ࣍ࢺࢣ
ࢻࢪࣙ࢘ศᕸㄪᰝ⤖ᯝ
ࢺࢣࢻࢪࣙ࢘ࢆ᥇㞟ࡋࡓᆅⅬࡢ࡯࡜ࢇ࡝࡛࢝࣡ࢤࣛ㢮ࡶ
᥇㞟࡛ࡁࡓࠋࡇࡢࡇ࡜࠿ࡽࠊ࣍ࢺࢣࢻࢪࣙ࢘ࡣ㈋⭉Ỉᛶ
ࡢⰋዲ࡞Ỉ㉁⎔ቃࢆዲࡴࡇ࡜ࡀ⪃࠼ࡽࢀࡿࠋࡉࡽ࡟ឡ࣭
ᆅ⌫༤グᛕබᅬࡼࡾす᪉ࡢୣ㝠ᆅ࡛ࡣ㛤Ⓨࡀ㐍ࢇ࡛࠸ࡿ
ࡓࡵ࠿ࠊ࣍ࢺࢣࢻࢪ࣭ࣙ࢘࢝࣡ࢤࣛ㢮࡜ࡶ࡟᥇㞟࡛ࡁࡎࠊ
୍᪉໭ᮾ㒊ࡢᒣᆅ῱ὶ࡛ࡣ࢝࣡ࢤࣛ㢮ࡣ᥇㞟࡛ࡁࡓࡀࠊ
࣍ࢺࢣࢻࢪࣙ࢘ࡣ᥇㞟࡛ࡁ࡞࠿ࡗࡓࠋ
ࡋ࠿ࡋࠊ⣽࠿ࡃぢࡿ࡜࣍ࢺࢣࢻࢪ࣭ࣙ࢘࢝࣡ࢤࣛ㢮࡜
ࡶ࡟᥇㞟ࡉࢀࡓᆅⅬ࡟㞄᥋ࡋ࡚ࠊ࢝࣡ࢤࣛ㢮ࡋ࠿᥇㞟ࡉ
ࢀ࡞࠿ࡗࡓᆅⅬࡀከᩘ࠶ࡿࠋࡇࢀࡣ࣍ࢺࢣࢻࢪࣙ࢘ࡣ㐃
⥆ࡋࡓỈ⣔ࢆఏࡗ࡚ࡋ࠿⛣ື࡛ࡁ࡞࠸ࡢ࡟ᑐࡋ࡚࢝࣡ࢤ
ࣛ㢮ࡣ⩚໬ࡋ࡚ᡂ⹸࡜࡞ࢀࡤࠊ㣕⾜ࡋ࡚Ỉ⣔ἢ࠸࡟ࠊࡲ
ࡓỈ⣔ࢆ㉺࠼࡚⛣ື࡛ࡁࡿࡓࡵ࡜⪃࠼ࡽࢀࡿࠋ
ㄪᰝ༊ᇦࡢྛỈᇦ࡟ࡣከᩘࡢἙᕝᶓ᩿ᕤస≀ࡀタ⨨ࡉ
ࢀ࡚࠸ࡿࠋࡇࢀࡽᕤస≀ࡢ୰࡛ࡶࠊ㤶ὶᕝᨭὶᮾᒣᕝ㸦ᅗ
㻝
㻝
㻝
㻞㻡
㻞
㻠
㻝㻜㻜㼙
㻡
⚄᫂ᕝ
䝩䝖䜿䝗䝆䝵䜴
ᑠሖሐ䐟
ᑠሖሐ䐡
ᑠሖሐ䐠
෇䜾䝷䝣୰䛾ᩘᏐ䛿
䛾䜉 㻟㻜 ศ㛫䝩䝖䜿䝗䝆䝵䜴䛾᥇㞟ᩘ
䝩䝖䜿䝗䝆䝵䜴䚸䜹䝽䝀䝷㢮᥇㞟
䝩䝖䜿䝗䝆䝵䜴䛾䜏᥇㞟
䜹䝽䝀䝷㢮䛾䜏᥇㞟
䜹䝽䝀䝷㢮 ᥇㞟䛷䛝䛪
㻞
㻞
ᅗ  ࠿ࡵࡢụ࡟ὶࢀ㎸ࡴᑠἙᕝ࡟࠶ࡿᗋᅛࡵ࿘㎶ࡢᖹ㠃ᅗ࡜⡆᫆㨶㐨㸦ኴ⥺㸧タ⨨ᅗ㸦ᕥ㸧
࠾ࡼࡧ࠿ࡵࡢụ௜㏆ࡢ࣍ࢺࢣࢻࢪࣙ࢘ศᕸㄪᰝ⤖ᯝ㸦ྑ㸧
㻝㼙
◁♟
??
᳜ ⏕
䝁䞁䜽䝸䞊䝖䛾ቨ 㧗䛥㻞㻚㻟㼙
㧗䛥 
㻞㻚㻟㼙?
ୗ㒊Ỉ㠃
㧗䛥
㻞㻚㻟㼙?
㻜㻚㻠㼙
ⴠ䛱ⴥ䛜ሁ✚
ᅵ䛾䛖 䝡䝕䜸䜹䝯䝷
䝍䝰⥙
䝥䝷䝇䝏䝑䜽
ᐜჾ 㻡㻜㼙
㻢
䛛
䛾
ụ
䜑
㻢
㻤
䝩䝖䜿䝗䝆䝵䜴䛾䜏᥇㞟
䝩䝖䜿䝗䝆䝵䜴㻘 䜹䝽䝀䝷㢮᥇㞟
䝩䝖䜿䝗䝆䝵䜴㻘 䜹䝽䝀䝷㢮᥇㞟䛥䜜䛪
෇䜾䝷䝣୰䛾ᩘᏐ䛿
䛾䜉 㻟㻜 ศ㛫䛾䝩䝖䜿䝗䝆䝵䜴䛾᥇㞟ᩘ
䜹䝽䝀䝷㢮䛾䜏᥇㞟
䜰䝯䝸䜹䝄䝸䜺䝙᥇㞟
㻞
㻞
???
㻡㻜㼙
㼃
⮳䜑䛰䛛ụ
ᑠሖሐ䊠
෇䜾䝷䝣୰䛾ᩘᏐ䛿
䛾䜉 㻟㻜 ศ㛫䛾䝩䝖䜿䝗䝆䝵䜴䛾᥇㞟ᩘ
ᑠሖሐ䊡
䜰䝯䝸䜹䝄䝸䜺䝙᥇㞟
㻝㻟㻝㻟
㻟
㻥
㻝㻜
䝩䝖䜿䝗䝆䝵䜴䛾䜏᥇㞟
㻠
䝩䝖䜿䝗䝆䝵䜴䚸䜹䝽䝀䝷㢮᥇㞟
㻞
㻞
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ᅗ  ᾏୖᕝᅄࢶἑ௜㏆༡ഃᨭὶࡢ࣍ࢺࢣࢻࢪࣙ࢘
ศᕸㄪᰝ⤖ᯝ
3, ᑠሖሐղ, ⴠᕪ⣙ 110 cm㸧ࠊឡ࣭ᆅ⌫༤グᛕබᅬෆ࠿
ࡵࡢụ࡟ὶࢀ㎸ࡴᑠἙᕝ㸦ᅗ 5ྑ, ᗋᅛࡵ, ⴠᕪ 40 cm㸧
࡜ᗈぢᕝ㸦ᅗ 1ྑࡢ▮༳, ᅄࢶᒇᕝྜὶⅬࡢ⣙ 125 mୖ
ὶ࡟࠶ࡿሖሐ, ⴠᕪ⣙ 205 cm㸧࡛ࡣࠊᕤస≀ࡢୗὶഃ࡛
࣍ࢺࢣࢻࢪࣙ࢘ࢆ᥇㞟࡛ࡁࡓࡀࠊୖὶഃ࡛ࡣ࡛ࡁ࡞࠿ࡗ
ࡓࠋࡇࢀࡽࡢᕤస≀ࡢୖὶ࣭ୗὶ࡜ࡶ࡟࢝࣡ࢤࣛ㢮ࡀ㐃
⥆ⓗ࡟⏕ᜥࡋ࡚࠸ࡓࡓࡵࠊྛἙᕝࡢᕤస≀ࡢୖὶ࡜ୗὶ
࡛ࡣỈ㉁࡞࡝ࡢ⎔ቃࡢᕪ␗ࡣᑠࡉࡃࠊ࣍ࢺࢣࢻࢪࣙ࢘ࡢ
⏕ᜥ࡟㐺ࡋࡓ⎔ቃ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿࠋࡑࢀ࡟ࡶ࠿࠿ࢃ
ࡽࡎࠊୖὶഃ࡟࣍ࢺࢣࢻࢪࣙ࢘ࡀ⏕ᜥࡋ࡚࠸࡞࠸ࡢ࡛ࠊ
ᣦ᦬ࡋࡓᕤస≀㸦ᅗ 1ࡢኴ࠸▮༳ 3ࣨᡤ㸧ࡣ࣍ࢺࢣࢻࢪ
ࣙ࢘ࡢ㐳ୖࢆጉࡆ࡚࠸ࡿྍ⬟ᛶࡀ㧗࠸ࠋ
ឡ࣭ᆅ⌫༤グᛕබᅬෆࡢࡵࡔ࠿ụࡢᮾ࡟࠶ࡿụ࡟ὶࢀ
㎸ࡴἙᕝ࡛ࡣࠊụ࡬ࡢὶධ㒊࡟㏆࠸ሙᡤ࡟ᑠሖሐϨ㸦ᅗ
4, ⴠᕪ⣙ 65 cm㸧ࡀタ⨨ࡉࢀ࡚࠸ࡿࠋᑠሖሐϨࡢୖὶ࣭
ୗὶഃ࡛࣍ࢺࢣࢻࢪࣙ࢘ࢆ᥇㞟࡛ࡁࡓࠋࡋ࠿ࡋὶධ㒊௜
㏆࡛ࡣᑠሖሐϨࡢୖὶഃ࡜ẚ࡭࡚ỈࡢὶࢀࡀᙅࡃࠊỈ῝
ࡶ῝ࡃἙᗋ࡟ࡣἾࡸᯤࢀⴥ࡞࡝ࡀከࡃሁ✚ࡋ࡚࠸ࡓࠋࡉ
ࡽ࡟ᑠሖሐϨࡢୖὶഃ࡛᥇㞟࡛ࡁࡓ࢝࣡ࢤࣛ㢮ࢆୗὶഃ
࡛᥇㞟࡛ࡁ࡞࠿ࡗࡓࠋࡑࡢࡓࡵࠊụ࡬ࡢὶධ㒊௜㏆ࢆሖ
ሐ࡛ศ᩿ࡋ࡚ࡋࡲ࠺࡜ୖὶ࠿ࡽὶୗࡋࡓ࣍ࢺࢣࢻࢪࣙ࢘
ࡣ෌ࡧ㐳ୖࡍࡿࡇ࡜ࡀ࡛ࡁࡎ࡟⏕ᜥ⎔ቃࡢኚ໬࡞࡝࡟ࡼ
ࡗ࡚Ṛ⁛ࡍࡿྍ⬟ᛶࡀ࠶ࡿࠋ
ᅗ  ᐊෆᐇ㦂⿦⨨
෗┿  ┤⥺ᆺ㨶㐨㸦ᕥ㸧࡜ᢡࡾ㏉ࡋᆺ㨶㐨㸦ྑ㸧
෗┿ 㝸ቨ ᕥྑ஺஫㸦ᕥ㸧࡜ᕥྑ୍᪉㸦ྑ㸧
୍᪉ࠊ኱Ὕ◁㜵ụୖὶࠊᾏୖᕝᨭὶᗈஂᡭᕝ㸦ᅗ 1ୖ㸧
࡜ᾏୖᕝᅄࢶἑ௜㏆༡ഃᨭὶ㸦ᅗ 6㸧࡛ࡣ◁㜵ሖሐࡼࡾ
ୖὶഃ࡛࣍ࢺࢣࢻࢪࣙ࢘ࢆ᥇㞟࡛ࡁࡓࡀୗὶഃ࡛ࡣ 1 ᑿ
ࡶࡋࡃࡣ᥇㞟࡛ࡁ࡞࠿ࡗࡓࠋࡇࢀࡽࡢሖሐࡣ㏫࡟࣍ࢺࢣ
ࢻࢪࣙ࢘ࡢὶୗࢆጉࡆ࡚࠸ࡿྍ⬟ᛶࡀ࠶ࡿࠋ
䠏䠊ᐊෆ䛷䛾⡆᫆㨶㐨ᐇ㦂
䠏䞉䠍 ⡆᫆㨶㐨䛾〇స
⡆᫆㨶㐨࡟ࡣᅵᮌᕤ஦ࡢ⌧ሙ࡞࡝࡛௬タࡢ᤼Ỉ⁁࡜ࡋ
࡚⏝࠸ࡽࢀࡿࢥࣝࢤ࣮ࢺ⟶ࢆ฼⏝ࡋࡓ 10-12㸧ࠋࢥࣝࢤ࣮ࢺ
⟶ࡢᶓ᩿᪉ྥࡢぁ㸦ࡦࡔ㸧ࡢพࡳࢆ฼⏝ࡋ࡚ࠊྲྀࡾእࡋ
ࡀྍ⬟࡞㝸ቨࢆタ⨨ࡍࡿࡇ࡜ࡶヨࡳࡓࠋ
䠏䞉䠎 ᐊෆ䛷䛾⡆᫆㨶㐨ᐇ㦂䛾᪉ἲ
㔝እ࡛ࡢ㨶㐨タ⨨࡟ඛ❧ࡕࠊ㨶㐨ࡢ໙㓄ࠊὶ㔞ࠊỈ ࠊ
㝸ቨࡢ㓄⨨࡟ࡘ࠸࡚㐳ୖ࡟㐺ࡋࡓ᮲௳ࢆ▱ࡿࡓࡵࠊᐇ㦂
ᐊෆ࡟⡆᫆㨶㐨ᐇ㦂⿦⨨ࢆసࡗ࡚ᐇ㦂ࡋࡓࠋ
ᮏ⿦⨨ࡣࠊ᤼ỈỈᵴෆࡢỈ୰࣏ࣥࣉ࡟ࡼࡗ࡚ୖ㒊Ỉᵴ
࡟ỈࢆỮࡳୖࡆࡿᵓ㐀࡜ࡋࡓࠋୖ㒊Ỉᵴ࠿ࡽࠊ᤼ỈỈᵴ
࡬ྥ࠿࠺ࣂ࢖ࣃࢫ࣮࣍ࢫࡢࣂࣝࣈ࡟ࡼࡾୖ㒊ỈᵴࡢỈ఩
ࢆୖୗࡉࡏ࡚㨶㐨ෆࡢὶ㔞ࢆㄪ⠇ࡋࡓࠋୖ㒊Ỉᵴ࠿ࡽ㨶
㐨ෆࢆὶࢀࡿỈࡣࠊୗ㒊Ỉᵴ࡬ὶࢀࠊ᤼ỈỈᵴ࡟ᡠࡿᚠ
ᅗ  㨶㐨ෆ࡟࠾ࡅࡿỈ῝
ᾏୖ
ᕝ
໭
ᾏ
ୖ
ᕝ
㻝㻜㻜㼙
ᅄ䝒ἑ 
䜹䝽䝀䝷㢮䛾䜏᥇㞟
㻝 㻞
㻝
㻝㻝
㻝㻟㻟
䝩䝖䜿䝗䝆䝵䜴䚸䜹䝽䝀䝷㢮᥇㞟
෇䜾䝷䝣୰䛾ᩘᏐ䛿
㻠 㻞
㻞㻟
㻥 㻥
᤼ỈỈᵴ
Ỉ୰䝫䞁䝥
㻝㼙
ୗ㒊Ỉᵴ
ୖ㒊Ỉᵴ
㨶 㐨
䝞 䝹 䝤
䝡䝕䜸䜹䝯䝷
ฝ㒊Ỉ῝
พ㒊Ỉ῝ 䝁䝹䝀䞊䝖⟶
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ୣ㝠ᆅᑠἙᕝ࡟࠾ࡅࡿ⡆᫆㨶㐨ࢆ⏝࠸ࡓ࣍ࢺࢣࢻࢪࣙ࢘ࡢ㐳ୖ⤒㊰ࡢ෌⏕࡬ࡢヨࡳ
⎔ᵓ㐀࡜ࡋࡓ㸦ᅗ 7㸧ࠋ㨶㐨ࢆὶࢀࡿὶ㔞ࡣୗ㒊Ỉᵴ࠿ࡽ
᤼ỈỈᵴ࡬ὶୗࡍࡿࡶࡢࢆ ᐃࡋࡓࠋᐊෆᐇ㦂࡛ࡣḟࡢ 2
ᆺࡢࢥࣝࢤ࣮ࢺ⟶㸦ཱྀᚄ 200 mm㸧ࢆ⏝࠸ࡓ㨶㐨ࢆタ⨨ࡋ
ࡓࠋ 
ձ ┤⥺ᆺ㨶㐨ࠊ㛗ࡉ 1.5 m㸦෗┿ 1ᕥ㸧 
ղ ᢡࡾ㏉ࡋᆺ㨶㐨ࠊ㛗ࡉ 3.2 m㸦෗┿ 1ྑ㸧ࠋ
ձࡢ㨶㐨ࢆタ⨨ࡋࡓ࡜ࡁࡢᐇ㦂᮲௳ࡣ㨶㐨ෆࡢὶ㔞 50, 
60, 100, 150, 200, 300, 400, 500, 550 mL/sࠊタ⨨໙㓄 0.6, 1.7, 
2.1, 2.7, 10, 20°ࠊỈ  10㹼14 Υ, 15㹼19 Υ, 20㹼24 Υ, 25
㹼29 Υ࡜ࡋࡓࠋࡲࡓࠊ໙㓄ࡀ 10, 20 °ࡢ࡜ࡁ࡟㝸ቨࢆタ⨨
ࡋࡓࠋ㝸ቨࡣ 100, 150, 200 mmࡢ㛫㝸࡛タ⨨ࡋࠊษࡾ࠿ࡁ
ࡣᕥྑ஺஫࡜ᕥྑ୍᪉࡟ࡋࡓ㸦෗┿ 2㸧ࠋ
ղࡢ㨶㐨ࢆタ⨨ࡋࡓ࡜ࡁࡢᐇ㦂᮲௳ࡣ㨶㐨ෆࡢὶ㔞 50, 
100, 200, 300, 400, 500 mL/sࠊタ⨨໙㓄 7°ࠊỈ  11㹼12 Υ,
19㹼21 Υ࡜ࡋࡓࠋ࡞࠾ࠊࡇࡢᐇ㦂ࡣ෤Ꮨ࡟⾜ࡗࡓࡓࡵỈ
 ࢆ 19㹼21 Υ࡟ୖࡆࡿࡓࡵ࡟ୖ㒊Ỉᵴ࡜᤼ỈỈᵴ࡟ࣄ
࣮ࢱ࣮ࢆྛ୍ᶵタ⨨ࡋࡓࠋ
ᐇ㦂ࡣୗ㒊Ỉᵴ࡟࣍ࢺࢣࢻࢪࣙ࢘ࢆධࢀࠊ6᫬㛫௨ෆ࡟
ୖ㒊Ỉᵴ࡟ࡓ࡝ࡾ╔࠸ࡓಶయᩘࠊ㐳ୖࡢᵝᏊࢆࣅࢹ࣓࢜࢝
࡛ࣛ᧜ᙳࡋࡓࠋ㐳ୖࡢ☜ㄆࡣẖ᫬⾜࠸ࠊ☜ㄆࡋࡓ࡜ࡁ࡟ୖ
㒊Ỉᵴ࡟࠸ࡿಶయࡣྲྀࡾ㝖࠸ࡓࠋὶ㔞࡜Ỉ ࡣᐇ㦂㛤ጞ᫬
࡟ ᐃࡋࠊ㨶㐨ࡢพฝ㒊ࡢỈ῝ࢆ ᐃࡋࡓ㸦ᅗ 8㸧ࠋヨ㦂
㨶࡜ࡋࡓ࣍ࢺࢣࢻࢪࣙ࢘ࡣ㇏⏣ᕷᗈぢᕝ㸦ᅗ 1ྑୗ㸧࡟࡚
᥇㞟ࡋࡓࠋ
䠏䞉䠏 ᐊෆᐇ㦂䛾⤖ᯝ䛸⪃ᐹ
┤⥺ᆺࡢ㨶㐨ࡢᐇ㦂⤖ᯝࢆᅗ 9, 10࡟♧ࡍࠋ┤⥺ᆺࡢ㨶
㐨࡛ࡣ໙㓄ࡀ 0.6, 1.7, 2.1, 2.7, 10, 20°࡛࣍ࢺࢣࢻࢪࣙ࢘
ࡣ㐳ୖࡋࡓ㸦ᅗ 9㸧ࠋ
໙㓄 °୍࡛ᑿࡶ㐳ୖࡋ࡞࠿ࡗࡓ࡜ࡁࡣỈ  㹼14
ᅗ  ᐊෆᐇ㦂࡟࠾ࡅࡿ໙㓄࣭ὶ㔞࣭Ỉ 
࡜࣍ࢺࢣࢻࢪࣙ࢘ࡢ㐳ୖ⋡࡜ࡢ㛵ಀ㸦┤⥺ᆺ㨶㐨㸧
Υ࡛ࠊྠ໙㓄ࡢỈ  25㹼29 Υࡢ࡜ࡁ࡛ࡣ㐳ୖࡋࡓࠋࡇࡢ
ࡇ࡜࠿ࡽỈ ࡀపࡃ࡞ࡿ࡜࣍ࢺࢣࢻࢪࣙ࢘ࡣ㐳ୖࡋ࡟ࡃ
ࡃ࡞ࡿ࡜⪃࠼ࡽࢀࡿࠋ
໙㓄ࡀ 10, 20°ࡢ࡜ࡁ࡟㝸ቨࢆタ⨨ࡋࡓࠋ໙㓄 10°ࠊ
ᅗ  ᐊෆᐇ㦂࡟࠾ࡅࡿ㝸ቨࡢ᭷↓࣭㛫㝸࣭ษࡾ࠿ࡁࡢ
఩⨨࣭ὶ㔞࡜࣍ࢺࢣࢻࢪࣙ࢘ࡢ㐳ୖ⋡࡜ࡢ㛵ಀ
㻞㻥
??
㻞㻜㼻
㻝㻜㼻
㻝㻡㼻
㻡㼻
㻟㻞
㻤
㻡㻜 㻢㻜 㻝㻜㻜 㻝㻡㻜 㻞㻜㻜 㻟㻜㻜 㻠㻜㻜 㻡㻜㻜 㻡㻡㻜
㻞㻠
㻥
㻞㻠
㻝㻠㻝㻠 㻝㻠
㻝㻝
㻝㻢 㻝㻢
㻞㻜
㻞㻠 㻟㻞
㻞㻜
㻤
㻝㻝ヨ㦂㨶ᩘ
㐳ୖ⋡
䡉䠨䠋䡏
Ỉ 
㻞㻡䡚㻞㻥䉝
㻞㻜䡚㻞㻠䉝
㻝㻡䡚㻝㻥䉝
㻝㻜䡚㻝㻠䉝
㻞㻚㻝º㻘 㻞㻚㻣º䛾⤖ᯝ䜢ేྜ
㻜㻚㻢º㻘 㻝㻚㻣º䛾⤖ᯝ䜢ేྜ
䈜
ྠ໙㓄ྠỈ㔞
䛯䛰䛧䚸Ỉ ู
㻤
ὶ㔞
㻝㻜
㻝㻜
㻝㻜㻜
㻝㻜㻜㻜
㻝㻜㻜 㻝㻡㻜 㻞㻜㻜
㝸ቨ㛫㝸
䠔 䠔 䠔 䠔
䠔 䠔 䠔 䠔
㼙㻸㻛㼟
ษ䜚䛛䛝䠖ᕥྑ୍᪉
໙㓄 㻝㻜㼻
ὶ㔞
㝸ቨ䛺䛧
㻝㻜
㻝㻜㻜
㻝㻜㻜㻜
㻝㻜㻜 㻝㻡㻜 㻞㻜㻜
㝸ቨ㛫㝸
䠔
䠔
䠔
䠔
䠔 䠔
䠔 䠔
㼙㻸㻛㼟
ヨ㦂㨶ᩘ
㐳ୖ⋡
Ỉ  㻞㻡䡚㻞㻥 䉝
ษ䜚䛛䛝䠖ᕥྑ஺஫
໙㓄㻝㻜㼻
ὶ㔞
㝸ቨ䛺䛧
䠍䠍
䠍䠍
㻝㻜
㻝㻜㻜
㻝㻜㻜㻜
㻝㻜㻜 㻝㻡㻜 㻞㻜㻜
䠍䠍䠍䠍
䠍䠍䠍䠍䠍䠍
㝸ቨ㛫㝸
㼙㻸㻛㼟
ษ䜚䛛䛝䠖ᕥྑ஺஫
໙㓄 㻞㻜㼻
䠍㻠 
ὶ㔞
㝸ቨ䛺䛧
㻝㻜
㻝㻜㻜
㻝㻜㻜㻜
㻝㻜㻜 㻝㻡㻜 㻞㻜㻜
䠍䠍
䠍䠍
䠍䠍 䠍䠍䠍䠍
䠍䠍
㝸ቨ㛫㝸
㼙㻸㻛㼟
ษ䜚䛛䛝䠖ᕥྑ୍᪉
䠍㻠 䠍㻠 
໙㓄 㻞㻜㼻
ὶ㔞
㝸ቨ䛺䛧
㻞㻢
㻟㻞
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⾲  ໙㓄 °ࠊὶ㔞 P/V ࡛ࡢ㝸ቨ㛫ࡢᚅᶵ᫬㛫
ὶ㔞 50 mL/s࡛ࡣ㝸ቨࡢษࡾ࠿ࡁࡢ 2ࡘࡢ㓄⨨᪉ἲ㸦ᕥ
ྑ஺஫ࠊᕥྑ୍᪉㸧࡜ࡶ࡟ࠊ㝸ቨࡀ࡞࠸࡜ࡁ࡜ẚ࡭㐳ୖ
ᩘࡀከ࠸ഴྥࡀ࠶ࡗࡓ㸦ᅗ 10ୖ 2ࡘࡢࢢࣛࣇ㸧ࠋ໙㓄 20 °ࠊ
ὶ㔞 500 mL/s ࡛ࡣ㝸ቨࡢ᭷↓࡟㛵ಀ࡞ࡃ㐳ୖࡋ࡞࠿ࡗ
ࡓ㸦ᅗ 10ୗ 2ࡘࡢࢢࣛࣇ㸧ࠋ
ᢡࡾ㏉ࡋᆺࡢ㨶㐨ࡢᐇ㦂⤖ᯝࢆᅗ 11࡟♧ࡍࠋ㨶㐨ࡢ໙
㓄ࡣ 7°࡟ࡋࡓࠋ࣍ࢺࢣࢻࢪࣙ࢘ࡣࡍ࡭࡚ࡢὶ㔞࡛㐳ୖࡋ
ࡓࠋỈ ࡀప࠸࡜㐳ୖᩘࡀῶࡿഴྥࡀ࠶ࡗࡓࠋ
ὶ㔞 50 mL/s ࡢ࡜ࡁ࡛ࡣ㨶㐨ෆࡢฝ㒊ศࡢỈ῝ࡣ 4
mm ࡜ὸ࠸࡟ࡶ࠿࠿ࢃࡽࡎ࣍ࢺࢣࢻࢪࣙ࢘ࡣ㐳ୖࡋࡓࠋ
ࡇࡢ࡜ࡁࠊ࣍ࢺࢣࢻࢪࣙ࢘ࡢ㐟Ὃᙧᘧࡣ୺࡜ࡋ࡚໦໨ᙧ
ࡔࡗࡓࡢ࡛య㧗ࡼࡾὸ࠸Ỉ῝࡛ࡶẚ㍑ⓗᐜ᫆࡟㐳ୖ࡛ࡁ
ࡓ࡜⪃࠼ࡽࢀࡿࠋ
ࣅࢹ࡛࢜࣍ࢺࢣࢻࢪࣙ࢘ࡢ㐳ୖ⾜ືࢆほᐹࡍࡿ࡜ࠊ㨶
㐨ෆࢆ୍Ẽ࡟Ὃࡂࡁࡿಶయࡣᑡᩘ࡛ࠊከࡃࡀὶࢀࡢᙅ࠸
࡜ࡇࢁ୍࡛᪦Ὃࡄࡢࢆࡸࡵࠊ෌ࡧὋࡂࡔࡍ⾜ືࡀぢࡽࢀ
ࡓࠋࡇࡢὋࡄࡢࢆࡸࡵࡿ⾜ືࡣࠊḟࡢὋࡂ࡟ഛ࠼ࡓᚅᶵ
࡜⪃࠼ࡽࢀࡿࠋ໙㓄ࡀ 10, 20°ࡢ㝸ቨ࡞ࡋࡢ࡜ࡁ࡛ࡣ࣍ࢺ
ࢣࢻࢪࣙ࢘ࡀᚅᶵ࡛ࡁࡿ⠊ᅖࡀ⊃ࡃᢲࡋὶࡉࢀ࡚ࡋࡲ࠺
ഴྥࡀࡳࡽࢀࡓࠋ㝸ቨࢆタ⨨ࡋࡓࡇ࡜࡛ᚅᶵ࡛ࡁࡿሙᡤ
ࡀ☜ಖࡉࢀᚅᶵ᫬㛫ࡀ኱ࡁࡃᘏࡧࡓ㸦⾲ 1㸧ࠋ
ࡇࢀࡽࡢᐇ㦂⤖ᯝ࠿ࡽࠊ㔝እ࡟࠾࠸࡚ࡶỈ ࡀẚ㍑ⓗ㧗
ࡃࠊ໙㓄ࢆ⦆ࡃタ⨨ࡍࢀࡤࠊ࣍ࢺࢣࢻࢪࣙ࢘ࡣ⡆᫆㨶㐨ࢆ
౑ࡗ࡚㐳ୖ࡛ࡁࡿ࡜⪃࠼ࡽࢀࡿࠋࡲࡓὶ㔞ࡣᚲࡎࡋࡶከࡃ
࡞ࡃ࡚ࡶ㐳ୖ࡛ࡁࡿ࡜⪃࠼ࡽࢀࡿࠋ
ᅗ  ᐊෆᐇ㦂࡟࠾ࡅࡿὶ㔞࣭Ỉ ࡜࣍ࢺࢣࢻࢪࣙ࢘ࡢ
㐳ୖ⋡࡜ࡢ㛵ಀ㸦ᢡࡾ㏉ࡋᆺ㨶㐨㸧
䠐䠊㔝እ䛷䛾⡆᫆㨶㐨ᐇ㦂
䠐䞉䠍 㔝እ䛷䛾⡆᫆㨶㐨ᐇ㦂䛾᪉ἲ
2࣭3 ࡛ᣦ᦬ࡋࡓࡼ࠺࡟ឡ࣭ᆅ⌫༤グᛕබᅬෆ࠿ࡵࡢụ
࡟ὶࢀ㎸ࡴᑠἙᕝ࡟࠶ࡿᗋᅛࡵ࡟ࡼࡗ࡚࣍ࢺࢣࢻࢪࣙ࢘
ࡢ㐳ୖࡀጉࡆࡽࢀ࡚࠸ࡿྍ⬟ᛶࡀ࠶ࡿ㸦ᅗ 5ྑ㸧ࠋࡇࡢᗋ
ᅛࡵ࡟௨ୗࡢ᪉ἲ࡛㨶㐨ࢆタ⨨ࡋࠊᐇ㦂ࡋࡓࠋ
ձ ┤⥺ᆺࡢ㨶㐨ࢆタ⨨㸦඲㛗 3.3 m, ໙㓄 7°, 㝸ቨ࡞ࡋ,
タ⨨ᮇ㛫 2008ᖺ 6᭶ 4᪥㹼7᭶ 23᪥㸧 
ղ ᢡࡾ㏉ࡋᆺࡢ㨶㐨ࢆタ⨨㸦඲㛗 3.2 m, ໙㓄 7°, 㝸ቨ࡞
ࡋ, タ⨨ᮇ㛫 2008ᖺ 7᭶ 17᪥㹼9᭶ 3᪥㸧 
ճ ᢡࡾ㏉ࡋᆺࡢ㨶㐨ࡢୗὶഃධࡾཱྀ࡟ࣉࣛࢫࢳࢵࢡᐜჾ
㸦924610200 mm㸧ࢆタ⨨㸦඲㛗 3.2 m, ໙㓄 7°,タ
⨨ᮇ㛫 2008ᖺ 10᭶ 8, 15, 17᪥, 10᭶ 8᪥, 㝸ቨࡢษࡾ
࠿ࡁᕥྑ୍᪉, 10᭶ 15᪥ྠᕥྑ஺஫, 10᭶ 17᪥㝸ቨ࡞
ࡋ㸧 
մ ճࡢࣉࣛࢫࢳࢵࢡᐜჾࢆἙᗋ࠿ࡽ 150 mm㧗ࡃࡋᢡࡾ
㏉ࡋᆺࡢ㨶㐨ࡢ໙㓄ࢆ 4.4°࡛タ⨨㸦タ⨨ᮇ㛫 2008 ᖺ
11᭶ 18, 21᪥, 12᭶ 2᪥, 11᭶ 21᪥, 㝸ቨࡢษࡾ࠿ࡁ
ᕥྑ୍᪉, 11᭶ 18᪥ྠᕥྑ஺஫, 12᭶ 2᪥㝸ቨ࡞ࡋ㸧
ᗋᅛࡵࡢୖὶ㒊࡟ࡣᅵࡢ࠺ࢆ⨨࠸࡚㨶㐨ෆࡢὶ㔞ࢆ☜
ಖࡋࡓࠋ㨶㐨ࡢୖὶ㒊௜㏆࡟ࡣࣅࢹ࣓࢜࢝ࣛࢆタ⨨ࡋ࡚㐳
ษ䜚䛛䛝タ⨨᪉ἲ ᚅᶵ᫬㛫
ᕥྑ஺஫ 㻤ศ 㻟㻡 ⛊
ᕥྑ୍᪉ 㻤ศ 㻞㻟 ⛊
䛺䛧 㻝㻜 ⛊
㻢 ᭶ 㻣 ᭶ 㻤 ᭶ 㻥 ᭶
㻟㻜㻜
㻢㻜㻜
㻥㻜㻜 㼙㻸㻛㼟 㻞㻜䡚㻞㻠 䉝
㻝㻡䡚㻝㻥 䉝
┤
┤
┤
┤
┤
┤┤
┤
┤
ᢡ
ᢡ
ᢡ
ᢡ
ᢡ
ᢡ ᢡ
ᢡ
┤䠖┤⥺ᆺ䛾㨶㐨
ᢡ䠖ᢡ䜚㏉䛧ᆺ㨶㐨
㐳ୖ䛫䛪
໙㓄㻣㼻
ᅗ  㔝እᐇ㦂࡟࠾ࡅࡿὶ㔞࣭Ꮨ⠇࣭㨶㐨ࡢᆺ࡜࣍ࢺࢣࢻࢪࣙ࢘ࡢ㐳ୖ⋡࡜ࡢ㛵ಀ㸦࣭ࡢタ⨨᪉ἲձ ղ㸧
Ỉ 
㻝㻥
㻡㻜 㻝㻜㻜 㻞㻜㻜 㻟㻜㻜 㻠㻜㻜 㻡㻜㻜
ヨ㦂㨶ᩘ
㐳ୖ⋡
䡉䠨䠋䡏
㻝㻟 㻝㻟 㻝㻟 㻝㻟 㻝㻟 㻝㻟 
㻞㻝?
㻝㻝
㻝㻞?
㻝㻟 㻝㻟㻝㻟 㻝㻟 㻝㻟 㻝㻟 
໙㓄 㻣㼻
ὶ㔞
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ୣ㝠ᆅᑠἙᕝ࡟࠾ࡅࡿ⡆᫆㨶㐨ࢆ⏝࠸ࡓ࣍ࢺࢣࢻࢪࣙ࢘ࡢ㐳ୖ⤒㊰ࡢ෌⏕࡬ࡢヨࡳ
ᅗ  㝸ቨࡢ㛫㝸࣭ὶ㔞࡜࣍ࢺࢣࢻࢪࣙ࢘ࡢ㐳ୖ⋡࡜ࡢ㛵
ಀ㸦ୖ タ⨨᪉ἲճ ୗ タ⨨᪉ἲմ㸧
ୖࡋࡓಶయᩘࠊ㐳ୖࡢᵝᏊࢆ᧜ᙳࡋࡓࠋ㨶㐨ࢆ㐳ୖࡋࡓ࣍
ࢺࢣࢻࢪࣙ࢘ࢆ᥇㞟ࡍࡿࡓࡵࢺࣛࢵࣉࢆ௙᥃ࡅࡓࠋタ⨨᪉
ἲճ, մ࡛ࡣࣉࣛࢫࢳࢵࢡᐜჾෆ࡟⌧ᆅ࡛᥇㞟ࡋࡓ࣍ࢺ
ࢣࢻࢪࣙ࢘ࢆ 10ᑿධࢀ࡚ᐇ㦂ࡋࡓࠋ
䠐䞉䠎 㔝እᐇ㦂䛾⤖ᯝ䛸⪃ᐹ
ᐊෆᐇ㦂࡛ࡣタ⨨᪉ἲճ㹼մ࡜ྠᵝࡢ᮲௳࡛ࡶ㐳ୖࡋ
ࡓࡀ㔝እᐇ㦂࡛ࡣ㐳ୖࡋ࡞࠿ࡗࡓ㸦ᅗ 12, 13ୖ㸧ࠋ࣍ࢺࢣ
ࢻࢪࣙ࢘ࡀ㐳ୖࡋࡓࡢࡣタ⨨᪉ἲմ࡛㝸ቨࢆᕥྑ୍᪉࡟
タ⨨ࡋࡓ࡜ࡁ࡜㝸ቨ࡞ࡋࡢ࡜ࡁࡢࡳࡔࡗࡓ㸦ᅗ 13ୗ㸧ࠋ
ࡇࡢࡼ࠺࡟㔝እᐇ㦂࡛ࡣ࣍ࢺࢣࢻࢪࣙ࢘ࡣᐊෆᐇ㦂࡜ẚ
࡭㐳ୖࡀᑡ࡞࠿ࡗࡓࠋ
ࡇࡢ⤖ᯝࢆࠊ㎰ᴗỈ㊰࡟⡆᫆㨶㐨ࢆタ⨨ࡋࡓ᪤ ࡢ◊✲
⤖ᯝ 1-10㸧࡜ẚ࡭ࡿ࡜ࠊ࣍ࢺࢣࢻࢪࣙ࢘ࡣ୍⯡ࡢ㞧㨶࡜ẚ࡭
㨶㐨ࢆ㐳ୖࡉࡏ࡟ࡃ࠸ྍ⬟ᛶࡀ࠶ࡿࠋ
䠐䞉䠏 ⡆᫆㨶㐨タ⨨ᚋ䛾Ἑᕝ䛻୚䛘䜛ᙳ㡪
◁㜵ሖሐ࡞࡝ࡢⴠᕪ㧗ࡢ࠶ࡿᵓ㐀≀ࡀࠊୗὶᇦ࠿ࡽ⏕ᜥ
ᇦࢆᗈࡆ࡚࠸ࡿ࢜࢜ࢡࢳࣂࢫࡸࣈ࣮ࣝࢠࣝ࡞࡝౵␎ⓗ࡞
እ᮶✀ࡢ㐳ୖࢆ㜵࠸࡛࠸ࡿࡇ࡜ࡀ࠶ࡿࠋࡇࡢࡼ࠺࡞ሙྜࠊ
㨶㐨ࢆタ⨨ࡋࡓࡇ࡜࡟ࡼࡗ࡚እ᮶✀ࡀୖὶ࡟౵ධࡋ࡚ᅾ
᮶⏕≀࡟ᝏᙳ㡪ࢆཬࡰࡍᜍࢀࡀ࠶ࡿࠋࡑࡢࡓࡵ࡟ࠊ㨶㐨ࢆ
タ⨨ࡍࡿ๓࡟ᵓ㐀≀ࡢୖὶ㒊࡜ୗὶ㒊࡟⏕ᜥࡋ࡚࠸ࡿ⏕
≀࡟ࡘ࠸࡚஦๓ㄪᰝࢆ⾜࠺ᚲせࡀ࠶ࡿ 21㸧ࠋ
ᮏ◊✲࡛⡆᫆㨶㐨ࢆタ⨨ࡋ࡚࠸ࡿ࠿ࡵࡢụ࡟ὶࢀ㎸
ࡴᑠἙᕝ࡟࠶ࡿᗋᅛࡵࡣụ࠿ࡽୖὶ⣙ 100 mࡢ఩⨨࡟࠶
ࡿ㸦ᅗ 5ྑ㸧ࠋ࠿ࡵࡢụ࡛ࡣࠊ࢜࢜ࢡࢳࣂࢫࡸࣈ࣮ࣝࢠ
ࣝ࡞࡝ࡢእ᮶㨶ࢆ☜ㄆ࡛ࡁ࡞࠿ࡗࡓࡀࠊࡇࡢᆅᇦࡢࡓࡵ
ụࡢ୍⯡ⓗ࡞≧ἣ࠿ࡽ⪃࠼ࡿ࡜⏕ᜥࡋ࡚࠸ࡿྍ⬟ᛶࡣ࠿
࡞ࡾ㧗࠸࡜⪃࠼ࡽࢀࡿࠋụ࠿ࡽᗋᅛࡵࡲ࡛ࡢ༊㛫ෆ࡛ࡢ
࣍ࢺࢣࢻࢪࣙ࢘ࡢㄪᰝ᫬࡟ࡣࠊ࢔࣓ࣜ࢝ࢨࣜ࢞ࢽࢆụࡢ
୰࡜ụ࡬ࡢὶධ㒊࡛᥇㞟ࡋࡓࡢࡳ࡛௚ࡢᆅⅬ࡛ࡣ࢜࢜ࢡ
ࢳࣂࢫ࣭ࣈ࣮ࣝࢠࣝࢆ☜ㄆ࡛ࡁ࡞࠿ࡗࡓࠋᗋᅛࡵࡢୖὶ
ഃ࡛ࡶࡇࢀࡽࡢእ᮶✀ࢆ☜ㄆ࡛ࡁࡎࠊࡑࡶࡑࡶࠊ㨶㢮ࢆ
඲ࡃ᥇㞟࡛ࡁ࡞࠿ࡗࡓࠋ࢔࣓ࣜ࢝ࢨࣜ࢞ࢽࡣࠊᗋᅛࡵ௜
㏆ࡲ࡛౵ධࡍࡿࡇ࡜ࡀ࡛ࡁࡿࡢ࡟ࡶ࠿࠿ࢃࡽࡎࠊ⏕ᜥ⠊
ᅖࡀụࡢ୰࡜ὶධ㒊࡟㝈ࡽࢀ࡚࠸ࡓࠋࡇࡢࡇ࡜࠿ࡽࠊὶ
ධ㒊ࡼࡾୖὶഃࡣࡇࢀࡽእ᮶✀ࡀዲࡴ⏕ᜥ⎔ቃ࡛ࡣ࡞࠸
ࡇ࡜ࡀ⪃࠼ࡽࢀࡿࠋࡑࡢࡓࡵࠊࡇࡢᗋᅛࡵ࡟⡆᫆㨶㐨ࢆ
タ⨨ࡋࡓሙྜ࡟ࡇࢀࡽእ᮶✀ࡀୖὶഃ࡟౵ධࡍࡿྍ⬟ᛶ
ࡣప࠸࡜⪃࠼ࡽࢀࡿࠋࡼࡗ࡚ࠊࡇࡢᗋᅛࡵ࡟࣍ࢺࢣࢻࢪ
ࣙ࢘ࡢ㐳ୖ⤒㊰ࡢ෌⏕࡜ࡋ࡚ࠊ⡆᫆㨶㐨ࡢタ⨨ࡍࡿࡇ࡜
ࡣ᭷ຠ࡞ಖ඲ᥐ⨨ࡢࡦ࡜ࡘ࡜⪃࠼ࡽࢀࡿࠋ
୍᪉࡛ࡵࡔ࠿ụࡢᮾ࡟࠶ࡿụ࡟ὶࢀ㎸ࡴἙᕝ࡛ࡣᑠሖ
ሐϨࡀụ࡬ࡢὶධ㒊࠿ࡽୖὶ⣙ 10 mࡢ఩⨨࡟࠶ࡿ㸦ᅗ 4㸧ࠋ
ࡇࡢᑠሖሐϨࡢ┤ୗὶ㒊࡜ụ࡬ࡢὶධ㒊ࡢ 2ࡘࡢㄪᰝᆅ
Ⅼ࡛࢔࣓ࣜ࢝ࢨࣜ࢞ࢽࡢ⏕ᜥࡀ☜ㄆ࡛ࡁࡓࡀୖὶഃ࡛ࡣ
⏕ᜥࢆ☜ㄆ࡛ࡁ࡞࠿ࡗࡓࠋ࠿ࡵࡢụ࡜ྠᵝ࡟࢜࢜ࢡࢳࣂ
ࢫ࣭ࣈ࣮ࣝࢠࣝࡣ☜ㄆ࡛ࡁ࡞࠿ࡗࡓࠋࡇࡢᑠሖሐϨ࡟⡆
᫆㨶㐨ࢆタ⨨ࡍࡿ࡜ࠊ࣍ࢺࢣࢻࢪࣙ࢘ࡔࡅ࡛࡞ࡃࠊ࢔࣓
ࣜ࢝ࢨࣜ࢞ࢽࡀ᪂ࡓ࡟ୖὶഃ࡛⏕ᜥᇦࢆᗈࡆࡿࡇ࡜ࢆチ
ࡋ࡚ࡋࡲ࠺ྍ⬟ᛶࡀ࠶ࡿࠋࡇࡢࡓࡵࠊࡇࡢᑠሖሐϨ࡟⡆
᫆㨶㐨ࡢタ⨨ࡣ㑊ࡅࡿ࡭ࡁ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿࠋᮏ◊✲
࡛ࡣࠊࡇࡢᑠሖሐϨ࡟ࡣ⡆᫆㨶㐨ࢆタ⨨ࡋ࡞࠿ࡗࡓࠋ
䠑䠊䜎䛸䜑
࣭ᾏୖࡢ᳃࡜ឡ࣭ᆅ⌫༤グᛕබᅬ࠾ࡼࡧࡑࡢ࿘㎶ࡢィ 192
ᆅⅬ࡛࣍ࢺࢣࢻࢪࣙ࢘ࡢศᕸࢆㄪᰝࡋࡓ࡜ࡇࢁ 68ᆅⅬ࡛
᥇㞟࡛ࡁࡓࠋࡲࡓྠࠊ ᫬࡟࢝࣡ࢤࣛ㢮ࡢศᕸࡶㄪ࡭ࡓ࡜ࡇ
ࢁࠊ࣍ࢺࢣࢻࢪࣙ࢘࡜ẚ࡭࢝࣡ࢤࣛ㢮ࡣᗈࡃከࡃࡢᆅⅬ࡛
᥇㞟ࡉࢀࡿഴྥࡀ࠶ࡗࡓࠋࡇࡢẚ㍑࠿ࡽࠊࡇࡢᆅᇦ࡛࣍ࢺ
ࢣࢻࢪࣙ࢘ࡢ㐳ୖࢆ㜼ᐖࡋ࡚࠸ࡿྍ⬟ᛶࡀ㧗࠸ 3ሖሐ㸦ᗋ
ᅛࡵ㸧ࢆᣦ᦬ࡋࡓࠋ
࣭ᐊෆ࡛ࡢ⡆᫆㨶㐨ᐇ㦂࡛ࡣ໙㓄 0.6㹼20°ࠊὶ㔞 50㹼550 
mL/sࠊỈ  10㹼26 Υࡢ᮲௳ࡢ⠊ᅖෆ࡛࣍ࢺࢣࢻࢪࣙ࢘ࡣ
㐳ୖࡋࡓࠋỈ ࡀప࠸࡜ࡁ㸦10㹼14 Υ㸧࡛ࡣ㐳ୖ⋡ࡀୗ
ࡀࡿ࠿ࠊࡶࡋࡃࡣ㐳ୖࡋ࡞࠿ࡗࡓࠋ㨶㐨ෆࡢฝ㒊Ỉ῝ࡀయ
㻝㻜㻜
㻞㻜㻜
㻟㻜㻜
㝸ቨ䛺䛧 ᕥྑ஺஫ ᕥྑ୍᪉
䠍㻜
㼙㻸㻛㼟 ໙㓄 㻣㼻
䠍㻜
䠍㻜
㻝㻜᭶㻝㻣᪥ 㻝㻜᭶㻤᪥ 
㛫㝸䠖㻝㻡㻜 㼙㼙 㛫㝸䠖㻝㻡㻜 㼙㼙
㻝㻡䡚㻝㻥 䉝
㻞㻜䡚㻞㻠 䉝
Ỉ 
㐳ୖ䛫䛪
ヨ㦂㨶ᩘ
ὶ㔞
㻝㻜㻜
㻞㻜㻜
㻟㻜㻜
㝸ቨ䛺䛧 ᕥྑ஺஫ ᕥྑ୍᪉
䠍㻜
㼙㻸㻛㼟 ໙㓄㻠㻚㻠㼻
䠍㻜
䠍㻜
㻝㻞᭶㻞᪥ 㻝㻝᭶㻝㻤᪥ 㻝㻝᭶㻞㻝᪥
㛫㝸䠖㻝㻡㻜 㼙㼙 㛫㝸䠖㻝㻡㻜 㼙㼙
㻝㻜䡚㻝㻠䉝
㻝㻡䡚㻝㻥䉝
Ỉ 
㐳ୖ⋡
ヨ㦂㨶ᩘ
ὶ㔞
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㧗ࡼࡾపࡃ࡚ࡶ㐳ୖࡋࡓࠋ㝸ቨࢆྲྀࡾ௜ࡅࡓࡇ࡜࡛㨶㐨ෆ
ࡢᚅᶵ᫬㛫ࡀቑຍࡋࡓࠋ
࣭ୖ࡛ᣦ᦬ࡋࡓ 3ሖሐ㸦ᗋᅛࡵ㸧ࡢ㸯ࡘ࡛࠶ࡿឡ࣭ᆅ⌫༤
グᛕබᅬෆࡢᗋᅛࡵࡢẁᕪ࡛㔝እ࡛ࡢ⡆᫆㨶㐨ᐇ㦂ࢆ⾜
ࡗࡓࠋ㔝እᐇ㦂࡛ࡣྠᵝࡢタ⨨᮲௳㸦㨶㐨ࡢཱྀᚄ࣭㛗ࡉࠊ
໙㓄ࠊὶ㔞ࠊỈ 㸧ࡢᐊෆᐇ㦂࡜ẚ࡭㐳ୖ⋡ࡣప࠿ࡗࡓࠋ
࣭࣍ࢺࢣࢻࢪࣙ࢘ࢆᑐ㇟࡜ࡋࡓ㨶㐨ࢆタ⨨ࡍࡿࡇ࡜ࡣࠊࡑ
ࡢ㐳ୖ⤒㊰ࡢ෌⏕࡟᭷ຠ࡜⪃࠼ࡽࢀࡿࠋࡋ࠿ࡋࠊ௚ࡢ㨶✀
࡜ẚ࡭㐳ୖࡉࡏࡿࡢࡣᐜ࡛᫆ࡣ࡞࠸ࠋ
ㅰ㎡
ឡ▱┴㎰ᴗ⥲ྜヨ㦂ሙࡢ⏣୰㞝୍୺௵ࠊΏ㒊ຮ୺௵࡟
ࡣࠊᐇ㦂⿦⨨ࢆ〇సࡍࡿୖ࡛ࠊ࢔ࢻࣂ࢖ࢫࢆ࠸ࡓࡔ࠸ࡓࠋ
⌧ᆅᐇ㦂ࡢᐇ᪋࡟࠶ࡓࡾࠊឡ▱┴ᘓタ㒊බᅬ⥳ᆅㄢࡢᑠ
ᔱᖾ୺ᰝ㸦ᙜ᫬㸧࡟ࡣᗋᅛࡵ࡬ࡢ⡆᫆㨶㐨ࡢタ⨨࡟ᛌㅙ
ࢆ࠸ࡓࡔ࠸ࡓࠋឡ࣭ᆅ⌫༤ぴ఍グᛕබᅬ⟶⌮஦ົᡤࡢ⫋
ဨࡢ᪉ࠎ࡟ࡣබᅬෆ࡛ࡢㄪᰝࢆᛌㅙࡃࡔࡉࡾࠊᕤ஦୰࡛
ࡢㄪᰝ❧ࡕධࡾ࡟౽ᐅࢆࡣ࠿ࡗ࡚࠸ࡓࡔ࠸ࡓࠋ
ᮏ◊✲࡟ࡣឡ▱ᕤᴗ኱ᏛᕤᏛ㒊㒔ᕷ⎔ቃᏛ⛉Ἑᕝ࣭⎔
ቃ◊✲ᐊ࡟࠾ࡅࡿ࣍ࢺࢣࢻࢪࣙ࢘࡟㛵ࡍࡿḟࡢ༞◊⏕ࡢ
༞ᴗ◊✲ࡢ⤖ᯝࢆྵࡴࠋᏱ㔝Ọ୍㑻ྩ࣭ᆏᮏஂாྩ࣭⣽
஭ᐉྩ㸦2006ᖺᗘ㸧, ᱵᮧ㞝୍㑻ྩ࣭ᒣ⏣ṇ㡢ྩ㸦2007
ᖺᗘ㸧, ఀ⸨Ὀᰤࡉࢇ࣭✄⇃⚈ྩ࣭ᒸ⏣↷ᖹྩ࣭㕥ᮌᐶ
ኴྩ㸦2008 ᖺᗘ㸧ࠋ ྠ◊✲ᐊࡢᅄಥṇಇᩍᤵࠊᮌᮧ຾
⾜ᩍᤵ࡟ࡣࡇࢀࡽ༞ᴗ◊✲࡟ᑐࡍࡿࡶࡢࢆྵࡵࡉࡲࡊࡲ
࡞ᣦᑟ࡜ຓゝࢆ࠸ࡓࡔ࠸ࡓࠋ
ࡇࢀࡽࡢ᪉ࠎࡢࡈᣦᑟࠊຓゝࠊࡈ༠ຊ࡟ᚰ࠿ࡽឤㅰࡢ
ពࢆ⾲ࡋࡓ࠸ࠋ
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